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I n t r o d u c t i o n  

Data from t h e  v a r i o u s  f o i l  c a l i b r a t i o n  runs d u r i n g  1981 SEB running show 

l a r g e  v a r i a t i o n s  i n  SEC response  a t  rhe  C3 station. This is probably due to. 

v a r i a t i o n s  i n  beam %halo" caus ing  l a r g e  changes i n  background s i g n a l s  f rom t h e  

SEC. This model f i t s  t h e  C3 SEC response  and flux i n  the C l i n e .  A 

1 )  background" of t h i s  type  would make t h e  o p t i m i z a t i o n  or" t h e  C3 l i n e  

imposs ib le .  

Halo S e n s i t i v i t y  

During t h e  1981 running of  t h e  Slow Beam t h e  C and C3 SEC c a l i b r a t i o n s  

were checked wi th  f o i l  i r r a d i a t i o n s ' .  The r e s u l t s 2 ,  g i v e n  in Table  I, show 

v a r i a t i o n  i n  response  f o r  t h e  C3 SEC of more than  a f ac to r  of  2. The r e c o r d s  

are incomplete  as t o  which device  was i n s t a l l e d  at C s t a t i o n  f o r  each of  t h e  

f i r s t  two runs .  

background f o i l  counts  normalized t o  beam core  f o i l  couafs as s e e n  in Figure  I, 
Inc luded  in t h i s  p l o t  i s  a datum po in t  from t h e  calibration of  t h e  C 3  S E C  i n  

tde FEB. Z e r o  background is assumed as t h i s  beam Line is c a r e f u l l y  tuned t o  

Th i s  v a r i a t i o n  i n  response  i s  related t o  beam 'halo" o r  

e l i m i n a t e  ha lo .  The l a r g e  e r r o r  b a r s  are due t o  low f o i l  count  ra tes  and 

r e l a t i v e l y  l a r g e  w e l l  coun te r  empty r a t e s ,  "he area of  t h e  background f o i l  i s  

one t e n t h  t h e  s e n s i t i v e  a r e a  of  t h e  SEC h i L e  t h e  signal produced p e r  

background f o i l  count i s  one-hundred t i m e s  as g r e a t .  Thus i t  appears  t h a t  the 

h a l o  s i g n a l  i s  Large compared t o  t h e  halo 's  p ro ton  flux. 
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Scanning t h e  beam a q u a r t e r  of  an inch  about t h e  C Flag caused Zarge 

s i g n a l s  from t h e  upstream r a d i a t i o n  monitors  due t o  s c r a p i n g  of t h e  beam i n  t h e  

small a p e r t u r e  magnets. ' A l s o  a f a c t o r  of 3 i n c r e a s e  in SEC s i g n a l  w a s  observed 

presumably caused by beam h a l o  genera ted  by scrap ing .  A scan of t he  C 3  SEC 

p lus  and minus one inch  a c r o s s  t h e  Fas t  Beam showed a f a c t o r  of 2 i nc rease  i n  

s i g n a l  on one s i d e 3  a l though t h e  a p e r t u r e  is t h r e e  and a h a l f  inches .  

t he  C 3  beam p lus  and minus one inch  about t h e  C 3  Flag with  down-stream benders  

caused a small dec rease  i n  s i g n a l  i n d i c a t i n g  t h a t  t h e r e  w a s  l i t t l e  l o c a l  

s c r a p i n g  and p o s s i b l y  some h a l o  removal. This  i n d i c a t e s  t he  h a l o  a t  C 3  , is  

gene ra t ed  w e l l  upstream. The fo l lowing  d i s c u s s i o n  assumes i t  i s  generated by 

t h e  C t a r g e t .  

C s t a t i o n  as the  h i g h e r  r e s u l t  i s  probably from a small amount of 

Scanning 

Also the  lower c a l i b r a t i o n  (845 coun t s / lO l2  p ro tons )  i s  used f o r  

s c rap ing .  

C 3  SEC C a l i b r a t i o n  as a Funct ion  o f  C T a r a e t i n o  

The fo l lowing  symbols are de f ined :  

Cc & Cc3 are t h e  SEC counts  from the  C and C 3  

Pc & P are the  number of Te r rap ro tons  p ro tons )  t r a v e r s i n g  t h e  c3 
t h e  C and C 3  s t a t i o n s  

C- & G are  the  g a i n s  of t he  S E C ' s  i n  counts  pe r  t e r r a p r o t o n  (G = c c3 C 

cc3 

pC pc3 
- -  cC - 845) (GC3 = -) 

.- 
I< is  the  ga in  of t h e  C 3  SEC t o  protons  t r a v e r s i n g  it  wi th  no added c3 

s i g n a l  from t h e  C t a r g e t .  

K i s  t h e  g a i n  of t h e  C 3  SEC t o  pro tons  h i t t i n g  the  C t a r g e t .  

E is  the  f r a c t i o n  of pro tons  h i t t i n g  t h e  C t a r g e t .  (CTEL/CSEC 
C 

r'Normalized''). 

R i s  t h e  f r a c t i o n  of pro ton  t r a n s p o r t e d  from C t o  C 3 .  

T is t h e  apparent  t r ansmiss ion  from C t o  C3 as d i sp layed  by 

f R  = P /P  ) c3 c 

f (T = C / 1 . 2  x Cc) c3 



The count from t h e  C 3  SEC i s  expected t o  be: 
- 

cc3 - Kc3 pc3 += Kc -"c 

AGS Tech. Vote #177 

o r  

Gc3 = C /P = X f Kc E/R c3 c3 c3 

The va lues  o f  K and K are ob ta ined  by matching to t h r e e  foil r u n s  

assuming an E o f  .06 f o r  t he  2/26/81 run  and an  E of 1-8 f o r  t h e  5/19 and 5/27 
c3 C 

runs  averaged. The o t h e r  f o i l  r u n s  were not used f o r  f i t t i n g  as t h e  E ' S  w e r e  

not  known. Thus; 

GC3 = 912 f 276 E / R  (1 1 

This  curve is  p l o t t e d  (us ing  va lues  of E c a l c u l a t e d  from Eq.  ( 4 ) )  i n  F igu re  2 

a long  wi th  t h e  d a t a  from Table  I. Also inc luded  are  t w o  c a l i b r a t i o n s  from 1980 

f o r  t he  "L&D" SEC used a t  C3.  The e r r o r  b a r s  are g e n e r a t e d  assuming a 22% 

e r r o r  i n  f o i l  area and t h e  r e s u l t a n t  3% e r r o r  in t h e  r a t i o  of C 3  t o  C ( R ) .  

Data from t h e  morning "CLYDE" p r i n t o u t s  i s  g iven  in Figure  3. The 

program uses  a t h e  C Te lescope  c a l i b r a t i o n  of 161.3 coun t s  p e r  t e r r a p r o t o n  and 

e e a C /C count r a t i o  of 1 .2 f o r  100% t ransmiss ion .  The u p p e r  p o i n t s  are f i t t e d  

as lower ones may be due t o  poor tuning.  The s l i g h t  n o n l i n e a r i t y  may be due t o  

the  beam h i t t i n g  t h e  C t a r g e t  a t  a s l i g h t  ang le  and t h a t  m u l t i p l e  s c a t t e r i n g  

i n c r e a s e s  as t h e  squa re  r o o t  of material  t r a v e r s e d  w h i l e  t h e  t e l e s c o p e  counts  

i n c r e a s e  l i n e a r l y  o r  f a s t e r .  

c 3  C 

The curve  is:  

Also note :  

T =  523 R 
c 1.2 x G 

Equat ing (11, (2 )  and ( 3 )  g ives :  

,P = 1.02 - 1.20 E + .38 E 2  (4 1 
Figure  4 shows t h i s  curve wi th  f l u x e s  logged d u r i n g  Ex 708's run  

normalized t o  t h e  C SEC. It is  assumed t h a t  one t e r r a p r o t o n  will produce a 

thousand 5 ' s .  Low p o i n t s  a r e  aga in  przsurnaSLy due t o  poor tun ing .  
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Figure 5 shows the  curve of  G versus  E with the  f o i l  runs  p l o t t e d .  The e3 
a b s c i s s a  f o r  t hese  po in t s  a r e  c a l c u l a t e d  from the  measured E's and eq, (4). 
Also p l o t t e d ,  as an independent check, a r e  the  crude c a l i b r a t i o n  p a i n t s  

ob ta ined  us ing  the  

the  expected real  t ransmiss ion  ( R )  versus  the  d isp layed  t ransmiss ion  (TI, 
These two curves may be of some h e l p  i n t e r p r e t i n g  past: C3 SEC data  if <he C SEC 

and/or C Telescope counts  had also been recorded. These curves may w e l l .  be o f f  

by 10%. 

Conclusions 

f l u x  as a measure of C 3  proton i n t e n s i t y ,  F igu re  6 shows 

Even though the  va lues  of  the  va r ious  r e l a t i o n s  are only approximate due 

t o  l a r g e  s t a t i s t i c a l  u n c e r t a i n t i e s  and lack  o f  c o n t r o l l e d  cond i t ions  as the  

d a t a  were c o l l e c t e d ,  the  p a t t e r n  seems c l e a r .  The C3 SEC (and presumably the  

A3 SEC) s i g n a l  i s  dominated by a background caused by upstream t a r g e t i n g .  

phenomena makes i t  d i f f i c u l t  t o  measure, with t h e  SEC, the f l u x  on trhe C3 

t a r g e t .  Also the  real  t ransmiss ion  from C t o  C3 is one h a l f  the expected 40% 

when f u l l y  t a r g e t i n g  a t  C. It i s  impossible  t o  opt imize real  t ransmiss ion ,  as 

the  tendency would be t o  maximize the  dominating ha lo  counts  even a t  t h e  

expense of r e a l  beam counts .  

This 

This  i nd ica t ed  s e n s i t i v i t y  of the  SEC's t o  beam halo should be confirmed 

e a r l y  i n  the  next FEB run. I f  v e r i f i e d ,  t he  p o s s i b i l i t y  of s u b t r a c t i n g  t h e  

background s i g n a l  with a f o i l  having the  c e n t e r  c u t  ou t  should be i r rvest igated.  

This system s-~as used i n  the o ld  "LStD" SEC's but the  r e l a t i v e  s e n s i t i v i t y  of  t h e  

background t o  s i g n a l  f o i l  a r r a y s  was not c a r e f u l l y  checked near  t h e  suppor t  

r i n g s .  
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